Demonstration by staining and radioautography of cyclical distributions of protein at the enamel surface in rat incisors.
Staining patterns in the enamel during the maturation stage of amelogenesis reflect the banded distribution of ruffle-ended and smooth-ended ameloblasts. This study investigated the possibility that proteins at the enamel surface may be distributed cyclically according to cyclical changes in ameloblast morphology. Dissected lower rat incisors were wiped free of their enamel organs and immediately immersed in fixative containing one of the following heavy metal and histological stains: uranyl acetate, lead citrate, Coomassie blue, alcian blue and ruthenium red. Other animals were injected with [35S]methionine to label newly-formed enamel proteins. Their incisors were dissected, the enamel organs were wiped from the enamel surface, and the teeth were processed as whole mounts for radioautography. Teeth stained by heavy metals were also viewed by back-scattered electron imaging. The in-situ staining revealed that proteins were distributed in bands and stripes across maturing enamel. Radioautography revealed that the proteins in the stripes were newly-synthesized and secreted into the enamel by certain maturation ameloblasts. We conclude that the enamel organ expresses cyclical activity in part through secretion of proteins.